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(54) LUMINANCE ADJUSTING DEVICE FOR LED LIGHT EMISSION DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To place some of plural 
screens periodically in a non-display state wherein none 
of LED light emitting elements illuminates, decreasing 
the display luminance of the whole screen stepwise and 
adjusting the luminance by replacing some screens of 
illumination data on plural screens with non-display 
illumination data. 

SOLUTION: A controller 3 reads display patterns out of 
a data storage device 3c by a CPU 3b in order by display 
lines, and outputs them as illumination data to 
respective LED units 1... from an output terminal through 
an output port 3d together with various timing signals. 
The switch group 6 of the controller 3 consists of a 1st 
switch 6a and a 2nd switch 6b for setting a luminance 
adjustment value, and other various control switches 
6c... Then the CPU 3b reads in the on/off states of 
those switches 6a-6c through an input port 3e, and 
controls the output operation for the display patterns 
according to the read-in result. 
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(57) [Sttl ( START ) 

mm] L E D»l»^<DjSJtT«BE*»t S*r*fl[ 

*IB«4SB3 c CclBttShfc**©*^- 3?* 1 OSS 
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t5-; * **T*^{C i <0 L E VZ&mtt&fttiTKZ M 
Z> L E D^5fe^7K^S«:*Jl»r . 

fl^-fO^M (M«lfeU:N*fl$©gifc) 

tlfc C 4 <h ■$■<£> L E D#&#Sl^£IS<D«at^$S 

So 

tS? ***T#5£K: <fc OLE D***-T-***«7n3-& 

L e D^^a^gccfct^r , 
i jaffi^-roji^fefis-r 4 3 > v n - ^ ± % 

CC03> hn-^^Mt^N (Ntt2«_b©B») n 
^Si*«itfcCi*^iT*LED«*«7RSK 20 

ts? * *n*5S«:<t ole DsKBR^tajtasKS * 
&l e D«jts7ssgacc*5c>r, 

jokkibs s tir ** ^jtr^ - * * <fc o jeeattoac^ 

mm) wm&DjSftr-tHDsi*. maammm^m 
tcrnm $ tiimmsmm^cm cxm&tcM (m»i jw± 30 

N*Sg<z>S») Bffi^S&^OjSJtT?*- £ fcii lii 
*«aaHSP#®i*«iLfcC <b ^r#iSt<b-r 4 L ED^ 

[0 00 1 ] 

^SitCj: 0 L E D ( [Liqht Emitting Diodej^jfc^-Y * 
*ic»r, SLED^^cO^SSS^r-JSLr^-r 

s»awas8B*ciBr*. 40 

[0 00 2 ] 

[«e*©a«3 e dis**** f * m; * 

ccDLED»jeasyfiH«. RaJWr^wji-frmrt** 
©ttfflawcjSDT, $t an^Kn^vooraisn 

3J©«MJR*CCj£t;T, LED«*SR-T-©»a*8BSE-C 
B»> *LED«(HR^«:«|&r4jSfir«E*»fc3* 50 
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2 

^JTJBIBI (l*^jtfflWH) *cD-gpcDMJ<D^S^tc 
fc. 

[000 3] 

IHH#saofc. 03^*>. LED^'*^£*©*JTl8ttll 
&§ ( F^-T^-) 8l»4IAfcLEDai? F£S£fcf@ 

LEDa--; Ftt0SS»@<3OA7 7^m< 
■T*/c»CC, jH#:STB${c&L E D^-> hCT£CC*JT 

[0 00 4] £/c, &tt'*)\'A<D<?=.~'?<tlk>S:%ttt$ 
LED^JKOF^-Z^au^e:^*-^ 

ED^-? KD«ffi*SH»-r*C<t»r#3Q:^£C^ra 

[0005] *muz. ±B*mcc«#, timi^ 

*T-r- £ <D 5 — i®M ^^^/t^O^W 7^ - * ecu L 
g*.£C£tc<i:0, H#©LEDI6*aw«Hfcoi>T 

s^-r^c £^§K<b uri>& 0 

[0 00 6 ] 

^xm-r% v z&inrfi&fc j:0 LEDS*if^ 

*SflKS*SLED«*»5«IBCCfc^r, W^cKSS 
#«£T4 0 

[0 00 7] ±Kiia*»jfc-r*fc»CC, if*]12(D^ 
^^*Uracc J: OLE D«36«-7-*»3l6S^S-e*L E 

or^jn^- * * l Hffl^r-^UB^flE-r 4 n > f a - 
^<L, C©3>FP-7^4fit^N (N«2fei±(DS 
tt) HB^©**!^-*©^*. ®SiailfiI^^g{c 

[0008] ±EHH*«*-r4fc«>CC MjJc3H3©» 



(3) 

3 

t&ttnax. i ole owe**-****** s a & l e 

±<DSSS£) ■H#©.£CTf s -*<D9*. HSBfflHBRje 

§^.€>i»Si!3IS^S<t*<l^/cC<t«:^g![4-r^o 10 
[000 9] tTF\ ftfflfC^TBiW-r*. 

[ooio] *jS*t#s5©l e D»esmK 

mil) ^<b«:iiliB^-roHi;X5g^5n€>o tut, 3 
Sic \tm x « 1 ff *jtj ?* - £ 4 / * ^ u ;b 

BSB^©»&(DBailS^f t -*tt^^7 u;ucc&iM$n 
[001 1] tmm 1 <9»WK: «fcft«, NjSBHWKDIB 
t©LEDM^«jtT) ittSOt, 3t3SfltK3&s+ 

»cc«w*i« (wia«5 0 h z ©N««±r*n«) . 

j&tTT* L E D«3K3RT-(0«ffi*3M/NK:«*snrm 
X.£„ fiP^, W*.tfN = 2, M= 1 <hTn«, LED3I 

3easy*a**©«5aia* 1/2 (50%) cc«4>s 

if, N=3, M= l<3DJS^ec«l/3 (^3 3%)CCM 30 
d>Sl* % N = 4. M= KDJft&CCtt 1/4.(2 5%) CC 
»J^^Ci^t^^ &tc. N=4. M=3CDt§^ 
(C«3/4 (7 5%) *C«d>3-t^ N=3. M=2(DiS 
^C«2/3 <**j6 6%) 0C«*J>3tf4C£**-C*-5. 
Sfot, #^(Z>L E DSfe^*RB©«ftWKRBK: 
tf , L E D«*S^»E**©as«»S*M/N CC 

[00 1 2 ] »*H2<D»9B«:«fctitf, 3>hD-^ 

&^n<D£#T-r - £ cc^bsR St!:&c<?:tcJ;9 l <D 

[0013] <tC5~C, TcCD^T^-^cD^SjIS^il 
l>ig^£, Niffiffi»©*JlT^-*)^6MiBE»ftfflg|l» 

«W«c<tti«. ^iIft^&^S#££Mft£]SilK:^ 
MHffi#*HI 3 1 < £>~C\ JKfttagCC J; OLE Dftife*^ 
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OJ: 5 ttKftB»agB». * *£tfET* n > h 

«<t©lfflfcJ*A-rtitfJ:i^©r. MftsaHMBottt^JR 
??<0 L E D%£^tt«Ctt«tC«tt bT&fflT & C <h 

[0014] 

[ 0 0 1 5 ] H 1 71MH8 tt#»W<D!fl 1 HSUftR*** 
-rfeCDr^-pT, Hltt3>hD-7CE)|||fP4*T7 0 
+ H2»LED«*«S^HK©«fiR*SW-^ 

vy^m. S3 »n ft i o o %m7jkm<D&&mmm<Dg. 

ft*7j*THL H5ttiWtt3 3%«5«F©»«5«ffi(DX 
{t^TrrSm H6B«ft2 5%*^®#*^iBffiOS 

[0016] *3UfiJ|?!B«, H 2 CCS*T <fc 5 CC, LED 
16xl6F?h*24x24 Fvh 

«HB**ifcLED^7 h 14Sta)iir^t 

LEDaiy r 1-tt, iS^LEDa^^ h 1 ©ffl* 
4SW-1 a«C4r-^I/2*/MyrfftS©LED^-y h 1 

©a*** i b *jRfcsa*-ra C i «c J: 0 ^7X^r- K« 

i3Wo *fc, gWOLED^^ h KDA^S 
^lb(t ^r-^Jl/2*/MyT3>ha-7 3(0a*4a 
-T-3 atcSJ^^n^o cn^LEDa^^FHC^ 
*ti-enLEDffl*iH43WSSttSn. n>hu-^3&C 

[0017] 3>hP-73« t CPU ( [Central Pro 
cessinq UhitJ^JWUiSIB) 3 b^-^-^IBtfiKBS 
c CC IBtt 5 titcmnkJ * 2 - > * a^tf Cf<t Cc JSCC S!^ a 

cn^^iT^-^iur^a^^ s>yfi^ifttc 

tftfjsF- r 3 d ^Lra^ffiT-3 a ^6SLEDar. 

h i »-«ca^-r*<fc9fcfc-3ti>*. ^-^iBti^B 

3 ctt, E PROM ([Erasable Programmable Reacl-On 

f?jR b/ca^^- >^PROM^-f^l?CC J: -prsStt 
5lf/c4>^r^>-5 0 ftfc, C<3Dn>hn-^3«, 
tf^-^IBte^BS cCC3t^03- F^-^SrlEltS 
COn- K-^-^CCjEOrCG ([Character 
Generator]5C?:^g) OC <fc o-C^L/c^n^^- 
> CCS^C jStt^- * «r Hi^T & d: 9 CC«fiW * C £ 

[0018] n> ha-^ScDttJ^iS^S a*6tt. * 
•TlTk^SWracc^-CCDLED^^^ h 1 -©*lfT 



5 

ar.^ h 1 tCl^cfc^^otC^, 3>FO 

v b i -ca^t^ i tra<Dim7-*tmmstiz>c t 

KfttK CMSLEDa^.^ h 1<DLED/<*JUCC*J 
W4S«tf©L E D«*«Wa!6*i.#JTa^3 ti*. 
C Oct 5 CC Lt 1 gfi*St»in»ec 1 Hffi^^JT?- * 

[0 0 19] ±K:a>hn-^3«ctt, JMB*»<&»f¥S 

£*>6tt&. ^br, cpu3b«, ctifc©*-/ 

6a-6 c<DON/OFF«38*A*#- h 3 e*^L 

U-{?^6ai»2X^^6 b ©ON/O F FtKSS 
6, *fc, fSCD$IJSPX>f ^6 cOON/OFFtKSSCC 

[0 02 0] ±IS«f/£<D:3 > ho — i7 3 ©«ift*H 1 CC 

(MTTSJ il^) lt\ CPU 3 bJ&s^-drfEtt* 
H3 c^6W3£©*^*->*K#fflU ^#J<D 1 S 
Hj£3Bt8lffl CC C (DWikJ* &-> <D*XI 7 s — ^^LEDa 
~* h 1 -Ccliijffi^aiUr^$i±€>o *lt, m 

l*^**6a©ON/OFFtKtt*¥flSO <S2) . 
ON(D»^«ctt^co 1 SiE^SWIHtc^^^W^- 
>*LED^7 h 1 -CC lEffi^UOTSiSS-e* 

(S3). m^CDgLft^-Zte. §LEDa^^ h 1 
CD^TCDL E D«*«^jBff tijSfff - ^ t* 0 , 
CCD^iT7 r --^^3lffl^tieSil:^SMP^«, LED^ 

a^OFFcDig^CCB, CCDS 3©te^©Ml*T 

[0 02 1 ] ^CC. i2X^^f6b©ON/OFF« 
JBftfljeu (S4) , ONco»^«:«;x©2fiiffjtfflH 
Hcc^a^cD^T^- * ft 2 ora#*ft or »u 

<S5, S6) . S2^>f7f 6b^OF 

F(D«^CC«. Cft*>S5, S 6 ©tt^Oj^Jtl'?- * 
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[0 02 2] CCt, *LEDi-v h lCDLED^** 
;l/#*l 6 x i 6 h«flEr*4£Ur, locDLED 

J:**i^eft*WnT4. !U>f^6ai$2^>f 
**6b#*«COFF(D»^«:fcJ:, 03CC^-TJ:^CC, 

LE D«**^-©«*«tt3W 1 0 0%fil3h^o 
l^L, *U-f?f6a©**JON©»6«:tt, 04 

ccTn-rot^cc lsSBtssBiwericc r&j ©^©fi 

6 b©**iON©»^c«, SSCc^-Tcfc^CC, lit 

*<fc#»9iE3*i5©r, 3ffis^wpBi*©iaB;^ 

20 3^HCC©*LED»3W^**TOS»W±©^« 
K**iRj3 3%£&S. S6CC, fU^-^8ai»2 

b#*CCON<D«£CC«. B6CC5VrJ:5 
CC, 1 SiSj^ffJHBO r * j ©£^©Sl^<!: 3ffi£j£^ 

<D 1 attj63taWH(C©#L E D«*«W**Tb^W 
±<D5fe*»K#s 2 5 % £ & -5. 

[0 02 3 ] C©IS*, *IB»JgJ!8©LE D^«H"C 
iU-f^6aiI2X>{7f6b^irc 
tiecDON/OFF ttttiC j£D fc3WfilWBffl«rK^r 4 
30 C£CcJ:«3, gll Cc^-fcfc^Cc, §LED^^MO 

>hp-73 cow^ii^B^^Ki or is l * >f * 

6 a £ffl2X>f ^^6 b*»WS£*CC. CPU3bCC 
[0 0 2 4] «c*y. ±ELED»5«B»t ^WI^-* 

*iiSffir*sie*2jaKS:mtf 2 4 ohz ccsjt-rn 

40 tt, ^»a^2 5%<D^CC4>, ^SfoO**!^-*^ 
4^Ol<306 0HzriBlf3aM0a^3tli<Dr, JWfttt 

[0025] */c. ±ibl e D^^grci, m^mm 

ft5 0%£3 3%£2 5%tC«*-ra»^«:ot>rSilB 
L/c^, CTx.tf4Stt^2»3ra*©3Sit^^racc* 

WIHw:**©^*!^- **aa i M^awracD^ 



«S6 6KCC«#T4C<k*s-CfcS. £tc. SJE^g^ 

[0 0 2 6 ] 3 llfiLED^gl^t fflSP 
C 0 0 2 7 ] 0 7 SOI 8 fctWMJC&JIt 2 SOBftB*** 

-r&cDT&oT, H7«LEDfe«6«^4aa©«lJEat*^ 

^ETC**. fcfc, H2{C^L*:»liaWI5»iRI«© 
««*WT*««aWK:ttRIC»#*ltlBL'r»99*# 

est & 0 

[0 02 8] *^*JgS8©L E D*SftigB«, n > h P 
3 igS3(DlScDL E D^^M £©Ifflfc»tt!Bll 

[0 02 9 ] n>hP-^3(DHJ^ffi^3 aCC«, 

*. «aa»s7©m*jfl^7 btt, ^-^2 
jg^3n& 0 c©*B«BHB7K:tt fc iwp*>5»ff3n 

»2^^y^6b3^«>ttS. &*J, B2*C7KLfcfMffl!X 
T:3>hn-^3t£i£tt6tl£o £/c, C<D«KiBSS 

[0 0 3 0 ] ±ia*?Kt)S^3g7 tt. H8 CCSST J: 5CC k 
1 WiW9t<F>&XS?- £ *IBtt-r S 7 ^ K > * y 1 1 

[0031] =i>hD-7 3^6*&c:icci tr^ h-r 
o^yr^icigfchrsssRG?*-***. ^*ve*v>y 

ccisttS*i4. ^'jr;i/-^7b;^Mi 2 a. 
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[0 03 2] £tc, n>hn-^3^6^6tlT*^^ 

Lr^[ti$n7k¥I^K8PLL ([Phase Locked Loop](i 
«BIW^-^) 14$ci*e>n£ 0 7k^[5lKSPLL14 

OfcfflCC*D, ««A*««**6ar* 

a RGf-^m^l F? h-TocD^W 

^ u;u^&g§ i 2 r^-;^ u^»*?f 5 c 
5>^n> 1 eccfeasftnsct^tctt 

■7tC»5 D *lt. :a>hn-7 3*>6j£6*TC3RSy 

20 -fe ^ h «#«£fflqfflff #tt£H8 i 7 r&ta ufcsara 

[0 0 3 3 ] S^iA^^^ = >^>ha-7l6« 4 

9, vy t;u-^ uju^jfts i 2^>'jr^-^7U 
y*yi l tcgBtt3n4<t5«:»#ii*(0 4r>f s>y* 
>Fa-7l6^ 7 ^-;^v^e'j l i^8t^^ h© 
t&£*k:, SflSi?i»Mi#«:i§i»!orc©r Kux^ffl 

■J 1 ltcfti, 1 WMft<DRGr — 5?&Wfii±.(D&7rs{iL&l 
[0 0 3 4] ±IB^ -Jl/ F-**'; 1 KCiHttStifcR 

3n^ 0 -eur, ^^u;u-s/«;rju^tftsi 8tcj:-> 
40 -r^7UJU-^»;TJua8S3*ir5c©i h-Tocdr 

UiUtt. 5>ya>hn-^2 o«c<tor 

72 0tt, «fiS2 1 *s*fi-r4R*ffiUfS-9KS^» 
^22 3 ti A:J9%ftOR»ttl Hi^«r««-r « 

50 2fS^>3fS^CDl^fS) rRG^-frtfRiMHShSJ: 
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orfifosorfeja^ »(cgan^««snBff(c(KG 

rBBEffl*SSjrc* & <fc 5 ic-T * c i fe pjfgr* 4. 
[003 5 ] ^Jgg2 1 #jfffiT*B*fflOfB^tt, P 
LL2 3 £«7n#-Y 5 >^> b n- ^ 2 4 tcfed£6ft 
SJ:5CC36con>4. PLL23JJ, StottiOfl-^fCEl 

&o, cti©4fsoja*«*»oBi*ai/V7 h 

yjwctiitrtr&mtDiy? b w v ^m^t origin 

^;77 2 5*/|>0r*ta Oriii 

R#fflOfi-*t*#JBT * C t tCcfc 0 ^ * ^M^i U -fe * 
Mt#*£fiR0r, Cti6**hfh^v7T2 6, 2 

7£:frortti;£-r&<, 

[0 03 6] Sfc, R#ao*-f S>^> ha-72 
0CC», _Lf3X^ v (Dig ^6 a £UI2X 

ftoti**. -tor, *TR*mofi#«cRiW-r5*«!i 

<Z>Si@S3E*8fflCC7 a -fo b** 'J 1 1 {CfEttSfifc 1 
llM^cZ)RGf r --^^WcS!^a-r<bitCC, CCDiSgiS 
SHBtejft 0 rfctl^© 0-3 SEjtSSBIKIK: RGf-^© 
R^ffl0^f?±*T4o CCOJc^tCRG^-drCDR^fflO 

^^©^^-^^ttj^stiscicc&s. ecr 

«*tf*lSa»B«|[0*B^iRI«{C, ^1X^7^ 
6 aif2X>f b#**cOFF v *S 

ajtfflHmcicctn-e-nRG^-^iRAfflo. mi 30 

x-f a©##ON©»^K:tt, 1 Sfij£3BWffl CT 
<fcCCRG^-dr©S*aoi^«7n<fc*sS!fi«:»0ig3 
ti. #2*>f b©*#ON(Oi§^Ctt, lite 
2JBR8© RGf-^ (DWtfr m 0 6 2 Si&£ffiWlffl<Z>*B3i 

b#SCCON<Di8^CCtt, lSiS^SJHIfflORGT*--* 
OR^ttl 0 i 3 SBl^SRBIfflOJfe^TS <fc 9 ig 3 *i * 

[0 03 7] ±IB«fi£cDJf SiaSIS 7 tt, n> h a-t? 

a^essetir^fcRG^-^* 1 nM^-roji^? ^ 40 

ffifg<fc9 fcaiiSBSaSiiffirRG^-^SrK^fflO 
SLEDaiy hi -ccjsm-rsci^r**. £/c v 

*>. ccDR^aio/cRG^-^cDSiS^Sjis^Raiir 

tmZAJ v?3 b#*CCOFF C(D3»g 

aaft*aior©*»f¥-r*. 0*0. fi>tt< tt» so 
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U-J^Ba i»2*-f ^^6 b(DC^-rn*— ##0 
N<0«&«ca. 2-4Sit^S»ira*coiiiiE^g»ifffl 

M-Ctt, RG^-^s&sH^asn^Sig^ffltBfflCC© 

[0 03 8 ] COfSSv *SSSB&«©L E D*?S»iB«: 
te^rfe, »UY^6aia2^-/^6b*af¥ 
Orcn600N/OFFt^^J£0/c»ttHfiffi*i9: 
ST&CiKJ;^ ±8E*lK:?isOft:J:5K:* LEDa 

4. O^fe, **©SiS*ffilK«rlftia«:^»Or*^ 

B«*j:o«i*<s»ftwoyfc»*ccfe fc mmic*>e>r> 

[0 03 9] ftfc, %£S2 1CD>W 2 2 KlJ: -or 

B3esn*ja*»*Hjeccor, «tt«B»73Wfflft'r 

a <fc»2;W bK^ort^Sn&Sfgp 
SfMcje Ore <D«SHR*SMT £ C <h fe^Jf&r & 
BPfc. «Aii«lK:^0fc«B[S«E*ff5»^ »gl 
0 0%^^FtCttSfi*a£iSft*A*ffJ<i:EIOCCO, ft 
K5 09€«SW«:ttSiemffiSK*2««cO, «?S3 3 
«SK^fc»affit«i8tt*3««:o, »K2 5«S^ 

B$cc«si£^ttas*4ffif*c-rn«. rg 

[0 040] * fc, $W^I©LE Di^ggt^, 
^BKS7*iiln0r«*|-r*ft:»-C, 8E*fr6<D8SE 

[0 04 1 ] 5 ±IB9l^lk^tt^flr2%WSltt 

-Ctt bv h U ^^^CDLED^fe^^StCO 
ir^rttlBOfc*, ^t^y^raSLED^m 

raacc^js-r * c t ^r * 4 0 

[0 04 2] 

OLED»*»S«Bfl[«Ha«B*BB«:j:n«, 

*iottc*j)i«^itt*cDr. ms^*a>^nas«ai« 

[tfKc^i* if r«KBW*tf^ c <b*r » z> <fc 5 tcft 

[mi ) *»na>wi wsjBJi^-rfeorAor, 3 
[02] *jW8©»iSBS«»*s«-feo-c*or, l 
[H3] *»WO»ll8SS*«*5Krfe©'C*or 1 ff 
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CH8] *«9BO»2SB«»«**-r*>©"C*or. *S*io 
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